ABSTRACT Access to quality science, technology and innovation (STI) information by lawmakers, as one of the key determinants of the effectiveness of policies in sub-Saharan Africa, has generated much debate. The main objective of this article therefore is to examine the sources of, and access to, STI information available to lawmakers in Nigeria. We also investigate factors associated with the use of STI information from experts and other sources in the policymaking process in Nigeria. Data were collected from lawmakers in both the state and national assemblies across Nigeria. Those selected from the states are those with an active S&T structure, such as a fully fledged Ministry dedicated to S&T. The sample was drawn from legislators in S&T committees and other cognate ministries. Our findings reveal that most lawmakers do not use evidence-based STI information on a regular basis. We also note that the use of expert opinion is one of the main sources of STI information, while academic journals and public opinions are some of the least utilized sources. Some of the major factors that affect the use of information from experts are the law makers' level of education, number of years spent in the committee and duration of period as members of a committee. We recommend regular capacity-building programmes for legislators and their scientific advisers and personal assistants. This article is published as part of a collection on scientific advice to governments.
Introduction S cience, technology and innovation (STI) are the basis upon which a sustainable economy can be developed. This has even become more important as many nations are beginning to move toward knowledge-based economies (Enderby, 2008) . Meanwhile, developing countries are often confronted with many challenges, from funding of scientific research, engaging skilled research personnel to communication of the research outputs and specific scientific information for policymaking. Developing countries like Nigeria are often advised to evolve a system that harnesses, develops and utilizes STI to build a large, strong, diversified, sustainable and competitive economy that guarantees a high standard of living and quality of life of the citizens. At the same time, policymakers and other stakeholders must consistently advance policies that link natural resources and topical research agenda to national priorities and facilitate demand driven innovation activities. Unfortunately, the reality on the ground suggests otherwise. In many occasions, STI as an instrument of choice for sustainable economic development is still not being given the desired role within the national agenda. For instance, Nigeria's Gross Expenditure on Research and Development of 0.2% is one of the smallest in Africa despite the fact that Nigeria is reported to be the largest economy in Africa. Some of the reasons for this have been traced to political instability, policy inconsistencies and lack of capability of the policymaking community (Siyanbola, 2011) .
In addition, appropriate dissemination and communication of STI research outputs is an area that is commonly overlooked in the discourse on evidence-based policymaking, especially in developing countries. This is important because evidence suggests that nonuptake of scientific information in policy decisions could be as a result of a failure in communication (Schaal, 2008) . It is also important to note that failure in articulately communicating research outcomes has negative consequence for efforts to tackle developmental challenges in many developing countries. In other words, proper utilization and communication of scientific research outputs have strong correlation with the development progress of a country. It is not surprising therefore, that many developing economies have advocated for the use of research evidence in providing solutions to the challenges of poverty and inequality in the society (Mayne and Zapico-Goñi, 2007; Newman et al., 2013; UNDP, 2013) . In the same vein, accurate use of scientific evidence in the policymaking process has a tendency to save more lives when it meets the needs of the citizens (WHO, 2004) . Therefore, the necessity of relevant evidence, especially in developing countries, is rapidly increasing (Datta and Jones, 2011) . In this light, using research outcomes from STI to inform policy in all areas that affect the natural, physical and social systems should be the norm (Holmes and Clark, 2008) . Unfortunately, the manifestation of evidence in policy processes is constrained by a number of socio-political and structural factors that result in it not being used to the extent that it should be used (Brownson et al., 2006; Ritter, 2011; Haynes et al., 2012) . Much more important are the sources and dissemination of scientific evidence to policy makers in such a way that policy decisions are based on scientific evidence. From the foregoing, it is imperative that nations build capability on how to disseminate evidence and integrate such evidence into policy decisions for sustainable economic development. Some of the factors affecting evidence uptake in the policymaking process are illustrated in Fig. 1 . This figure reflects some of the complexities affecting the policymaking process at the research-policy interface.
Policy and law making structures in Nigeria
Nigeria operates a Presidential System of government with three tiers: the Federal, State and Local Government. There are 36 states, 1 Federal Capital Territory (FCT) and 774 local government areas in Nigeria. The FCT is located centrally in Abuja with the aim of having a national capital where there would no dominance of any of the over 250 ethnic groups in the country (Ignatius and Dakas, 2005) . For ease of administration, every state is divided into Local Government Areas. Like many democracies in the world, the country operates three arms of government: Executive, Legislature and Judiciary. While the Executive implements government policies and programmes, the Legislature, aside from formulating the law, serves as a check on the executive branch of government. The judiciary on the other hand, enforces the law. The executive branch of the government is divided into federal ministries that are presided over by the ministers that are chosen by the president. Each ministry would push the agenda of the federal government through their several parastatals.
The country runs a bicameral legislature at the Federal level: the Senate and the House of Representative. The two chambers are also called the National Assembly (NACETEM, 2008) .The states however operate a unicameral legislature, the house of Assembly. Within the National Assembly, the House of Representatives is presided over by the Speaker while the Senate President directs the affairs of the Senate. The House of Representatives has 360 members, elected from constituencies in the 36 States. The number of constituencies is allotted based on the population of each State. However, the Senate has 109 members, with three members from each of the 36 states and one from the FCT (NACETEM, 2008) . The legislators are elected for a 4-year, unrestricted tenure. In order for STI to play a vital role in national development, there is the need for all the stakeholders to develop a strategy not only to undertake research, particularly in STI, but also to utilize the results in policymaking. Seamless coordination of all the actors such as the policymakers in the executive, lawmakers in the legislature and other support staff is needed to effectively diffuse and articulate the outcome of research in policy and ultimately in development. More importantly, the need for lawmakers to understand the dynamics and importance of STI in national development is crucial to research communication and uptake. While policy makers on the executive side are in many instances equipped with the needed capabilities to formulate and implement policies, lawmakers, who are mostly politicians, lack the requisite knowledge to effectively pass laws on issues related to STI. In addition, their busy schedules make it more difficult to devote time ARTICLE PALGRAVE COMMUNICATIONS | DOI: 10.1057 DOI: 10. /palcomms.2016 to developing the capabilities. They therefore depend on external sources of knowledge for information, which in many instances are inadequate, inappropriate, or obsolete. This article therefore seeks to examine the capabilities of lawmakers and the supporting structure in Nigeria with respect to the use of expert opinion as a source of information on STI-related matters. We focus on lawmakers because there seems to be a dearth of information and empirical studies of the utilization of empirical evidence among lawmakers in developing countries. In addition, our analysis of the use of expert opinion instead of other "hard" knowledge sources such as academic journals is because of the high dependence on this source of information by lawmakers in Nigeria.
Legislative staff capacity in policymaking More often than not, legislators are running against time and are frequently bombarded with many sources of information such as policy briefs, expert opinion, newsletters, public opinion polls, assembly motions and resolutions, conference proceedings and scientific journals. As a result of this, they are likely to make hasty policy decisions by opting for the "evidence" most suitable to their political objectives (Edwards, 1999) . It goes without saying therefore that there should be deliberate efforts to strengthen the capabilities of the support staff within the policy community such as the legislative staff, personal assistants, political experts, consultants that are responsible for disseminating and synthesizing scientific information for the lawmakers during policymaking process. This in line with the people-focused theory of change of Stewart (2015) , which noted that the use of evidence in policymaking should involve "pull" activities with more exchange of ideas between the producers and users of scientific evidence. Buttressing this, Clark and Juma (2002) noted that the capacity of communication channel between experts and policy makers in many developing countries is not only inadequate but also full of undue contraction of scientific information. Other issues affecting uptake of scientific evidence in policymaking process is that of perception that the relationship between research and policymaking is a linear process. As such many believe that effective research outputs could easily be implemented into policy (Young and Court, 2004) . In actual fact, policymaking is a complex process of various competing factors in the utilization of evidence (Davies, 2005 ) (see Fig. 1 ). In addition, quite a number of barriers have also prevented the use of scientific evidence in policymaking process. Some of these barriers are found at both individual and organizational levels as well as at the point of communication (Clar et al., 2011) . Similarly, the S&T governance and its historical antecedent is another important factor that could affect the use of evidence in policy process. In view of this, it is vital that effective use of scientific evidence in policymaking therefore necessitates strengthening the communication channels as well as understanding and engagement with the competing factors in policymaking process.
Legislative communication channels and policymaking process
To simplify the complexities in policymaking process, legislators depend greatly on information from their staff and other sources such as consultants, policy researchers, and political experts. Studies have also revealed that a lot of legislators have more confidence in information coming from their staff more than those that come from any other sources. Of importance to this study are the roles and quality of scientific evidence from the permanent or ad hoc legislative staff appointed by the legislators. These categories of staff are usually referred to using different appellations such as personal assistants, special advisers, political experts, consultants and so on. Their roles are usually ambiguous.
These include consulting with party members on matters concerning government policies, liaising with the media, offering expert opinion to the legislator on topical issues that affects the citizens, participating in party meetings and interacting with party members, helping with the drafting of policies and engaging in policy reviews with the purpose of advancing interest of the legislator and the objectives of the party. A quick assessment of these job functions gives the impression that these categories of people do not only occupy a privileged position but also play an important role in policymaking process. However, it will amount to misinformation if this group of people is categorized or perceived as homogenous. For instance, when they are categorized based on their job functions, we may have disinterested experts, partisan experts, or "non-expert" political advisers (Eichbaum and Shaw, 2010) . In broader term, they could be categorized into two: partisan and non-partisan staff. They could also be permanent or ad hoc.
The non-partisan staff members are usually civil servants who are often not influenced by political interests. They are found in places such as the secretariats of the committees, National Institute for Legislative Studies, as well as National Assembly Library. In contrast, the partisan members of staff are those appointed by their party caucuses or a particular legislator. These set of people serve the interest of their party as well as that of the legislator who employed them. Their job functions include desktop research on policy issues, interacting with the media, giving legal opinion on policy issues, bill drafting, policy review, intermediary role between consultants and the legislators and providing expert opinion on complex policy issues. They are usually ad hoc staff whose tenure will not be longer than that of the legislators. This category of staff form the bulk of the legislative ad hoc staff employed by the lawmakers in SubSaharan Africa (Jones and Tembo, 2008; Datta and Jones, 2011) and their role in the policymaking process is the focus of this article. This article addresses the deficit in literature pertaining to the role of partisan legislative staff in the policymaking process in Nigeria. The objective of this study therefore is to examine the quality of scientific evidence provided by this group of legislative staff to the legislators. We hypothesize that applications of scientific evidence from the partisan legislative staff would be affected by value, experience and philosophical understandings and level of education of the lawmakers as well as their political leanings. As such there are tendencies that there would be lack of openness in the scientific advisory service that are provided to the legislators. At the same time, there could be absence of a consistent and objective approach to policy research.
Research methodology
Data. The data for this article was gathered from a project that assessed the literacy level of policy makers in the utilization of scientific information in policy-making process in Nigeria (NACETEM, 2008) . The project was funded by the Swedish International Development Agency and was facilitated by the New Partnership for African Development Planning and Coordinating Agency. Data was collected from respondents in the National Assembly and from six states, each one purposively selected from the six geopolitical zones of the country. These are states with an active S&T structure such as a full-fledged Ministry dedicated to S&T. The selection in each of the geopolitical zones was carried out to enhance national spread and representativeness of the data. The six states selected are Lagos (South West), Enugu (South East), Bayelsa (South South), Kano (North West), Niger (North Central) and Bauchi (North East). However, because of security challenges in the North East, the zone was excluded from the survey. In all, a total of 50 lawmakers were selected.
The respondents in this study include legislators in committees of the National and State Assemblies which have oversight responsibilities on the core S&T-related activities and other cognate ministries. These committees include Science and Technology, Agriculture, Health, Education and Trade and Investment. Since Nigeria operates a bi-cameral legislature at the Federal level, members of both the Senate and House of Representatives were sampled. Other respondents sampled include the Clerk of each Committee, researchers at the National Institute for Legislative Studies and the Librarian at the National Assembly Library. Factors such as socio-demographics of the lawmakers, awareness, access and utilization of key scientific information relevant to their performance as a member of committees in the national assemblies were investigated in the administered questionnaire. We also examined policy makers' sources of knowledge, level of interest and obstacles to accessing scientific information. We use information from legislative staff, personal assistants, political experts, consultants and partisan legislative staff as proxy for expert opinions. To examine our hypothesis that application of scientific evidence from the partisan legislative staff would be associated with value, experience, philosophical understanding, level of education of the lawmakers as well as their political leanings, we carried out a probit regression. Use of information from expert opinion was coded as 1, while the use of other sources was coded as 0.
Analysis of results and discussions
Information on socio-demographic distribution of legislators in Nigeria is contained in Table 1 . Our sample reveals a maledominated chamber with female legislators accounting for only 12% of our sample. Our sample reflects the gender state of legislators in Nigeria. For example at the National Assembly, about 6.4% of the entire 469 members are female (NBS, 2011). The gender imbalance in membership of the legislature is not peculiar to Nigeria but common in most African countries. For instance, about 8% of legislators in Kenya are female (Barkan and Matiangi, 2013) . There are improvements in some countries because of special constitutional provisions made for women representation (Uganda) or proportional representation (South Africa, Mozambique) (Barkan and Matiangi, 2013 ). This observation is most likely to have some policy implications with impact on the quality and direction of debates especially relating to issues of women not only in Nigeria but also in Africa.
The age distribution of the legislators shows that majority (54%) belong to the age group 40-49 years, while those between ages 50-59 years constitute 32% and 14% fall below the age 40 (see Table 1 ). This is similar to situation in other African countries. In Kenya for example, though the average age of lawmakers in the tenth parliament was about 50 years, the highest proportion of 37.1% is in the age range of 40 to 49 (Barkan and Matiangi, 2013) . The higher middle age range in Nigeria may be attributed to the constitutional requirement for becoming a legislator in Nigeria which requires a person aspiring to become a Senator to have attained an age of 35 years, while that of the House of Representatives is a minimum of 30 years (FRN, 1999) . Presently, the youngest age of the member of eighth Senate is 40years while the oldest is 74years.In advanced economies, such as the United States, the average age of legislators is higher. For example in the 112th Congress of the United States, the average age of Members of the House was 57 years while that of the Senate was 62 years. The higher average age in the United States, as in the case with most established democracies may be attributed to low rate of turnover among legislators. In Nigeria, there is a high turnover among legislators, which has been described as one of the highest in the world (NASS, 2012) .
The educational qualification of legislators, both at the National and State assemblies are of paramount importance to the formulation of policies in the country as it could help in mainstreaming sustainable STI strategies into the domain of public policies. Analysis in Table 1 reveals that over 50% of the legislators have at least a university degree or its equivalent. While about 17% holds a Master and just 2% has a doctorate degree. This shows that the legislators possess the required capability to undertake their legislative activities. Given the significant number of bachelor's and postgraduate degrees holders among the committee members, this portrays legislators with the capacity to assess, understand, analyse and utilize scientific information and be able to contribute meaningfully to debates and the policy formulation process.
The analysis also displays the field of study (area of specialization) of the legislators. Our result shows that majority of them (56%) had their educational background in the social sciences. Slightly one-fourth of them were from the humanities field of study and one-tenth from the sciences. Respondents from the medical sciences, agricultural sciences and engineering field of study had few representations; less than one-tenth of the whole. This was observed in both the national and state assemblies when the analysis was disaggregated.
Experience of lawmakers. The experience of lawmakers is explained in terms of their years in the relevant legislative houses as well as in their respective committees (Table 2) . While the majority of the lawmakers have spent between 4 and 8 years in the legislative Houses, only approximately 16% have spent more than 4 years in a particular S&T-related committee. These results show a high turnover in both membership of the legislature and the committees. This could hinder capacity building and knowledge sharing in specific areas of S&T.
Knowledge of key relevant scientific information. To assess the knowledge of lawmakers in Nigeria with regards to science, technology and innovation, some questions were asked. These include questions on knowledge of specific scientific indicators such as patent, R&D intensity. The result as presented in shows that most of the legislators do not understand these terms despite their claim to the affirmative. For example, only 21% of the respondents understood the meaning of R&D intensity. Similarly, a large majority, about 65%, had no idea of the recommendation of African Union on R&D Intensity (percentage of GDP dedicated to R&D). However, two-thirds of the legislators understood the meaning of patent.
Sources of scientific information consulted for policy formulation Lawmakers in both the national and state assemblies consult many sources of scientific information in their lawmaking activities. Table 4 illustrates many of these sources. Our analysis reveals that expert opinion, internet, and workshop/seminars/ conferences are the most important sources of information for legislators. However, formal sources such as learned journals were not important sources of information for legislators.
Obstacles to accessing scientific information. Utilization of scientific information such as STI indicators in law-making process is predicated on several factors, which can be classified broadly into the nature, medium of information and the capacity and lifestyle of the user. The major obstacles to legislators' utilization of scientific information are listed in Table 5 . The biggest obstacle is the insufficiency of information on S&T challenges (50.0%). This may come in the form of medium and nature of producing these indicators. This is followed by inaccessibility of information (41.5%); obsoleteness of information (37.8%) and uncertainty of the integrity of the source of information (35.6%). One would however have expected the busy lifestyle of the legislators to constitute a major obstacle. However, this was not so. This suggests that despite their busy schedules, most legislators would still find a way to utilize these indicators if they are accessible, up-to-date, sufficient and friendly. Technicality of information was also not an obstacle to scientific information utilization. This suggests that the first concern of legislators is inaccessibility to relevant key scientific information.
Factors influencing the utilization of scientific information from experts. Nigeria is bedeviled with lack of quality and current data especially related to STI. Most countries lack institutions to produce these and where they exist, lack the capability. The few datasets found in international databases are in most cases inaccurate and obsolete, and hence do not represent the facts on the ground in most developing countries especially, sub-Sahara Africa. We work with the assumption that majority of the legislative staff employed as political experts, consultants or personal assistants by many law makers in developing countries, especially Nigeria are partisan. As such, utilization of scientific evidence from the partisan legislative staff would most likely be affected by value, experience, philosophical understandings and level of education of the lawmakers as well as their political leanings. On the basis of this assumption, we investigated factors that might impact on the use of scientific information from such legislative staff. We investigated this using a probit regression model. Some of the variables used in this analysis include age of law makers, educational level, field of study, years spent in state/ national assemblies, awareness of key relevant scientific information and number of years spent as a member of committee. The field of study and educational level were used as variable to measure the impact of education, while number of years spent as legislators and in legislative committees were used as proxy for legislative experience. Expert opinion was used as the dependent variable and coded as "1" if a particular law maker uses the source and "0" if otherwise. This source was used as proxy for scientific information coming from legislative staff such as personal assistants, political experts, partisan legislative staff or ad hoc legislative staff.
From the result of the analysis (Table 6) , it was revealed that variables measuring factors such as the educational qualification of the legislator, awareness of indicators among the legislator as well as experience of the legislator as captured by the number of years spent in the state/national assembly were found to be significantly associated with the sources of STI information. The implication of this analysis is that in trying to sieve the truth from scientific information coming from the legislative staff or consultants; factors such as education level, experience of the legislator as well as adequate knowledge of the relevant key scientific information are critical.
Conclusion and recommendations
Adequate access to relevant scientific information by law makers for policymaking can help a country leverage on the benefits of knowledge-based economy as well as globalization. This is even more important given the fact that the interaction between knowledge and its application can yield different outputs for societies at different levels of development with a lot of implications on policy formulation and implementation. Meanwhile, scientific evidence is just one of many factors from array of other complex, competing factors that influence the application of scientific evidence in policymaking process. It is important therefore that policy makers pay attention to the communication channels as well as understanding the impact of scientific knowledge in policymaking process in Nigeria. This paper examined access and utilization of scientific information in lawmaking process among legislators in Nigeria. The law makers came from different background and with diverse level of experience. For diversity of opinions and knowledge on evidence-based policymaking, they were selected from S&T and other cognate committees from both the national and state assemblies. In addition to S&T, other committees selected include trade and industrial, agriculture, health and education. We designed and administered structured questionnaires to elicit information from legislators on the awareness and use of scientific information in policymaking process in Nigeria. We explored the less-studied role of partisan legislative staff, political expert consultant, personal assistant and special advisers, involved in conducting desktop research on policy issues, giving legal opinion on policy issues, bill drafting, intermediary role between the public and the legislators and providing expert opinion on complex policy issues. We work with the assumption that the majority of the legislative staff employed as political experts, consultants or personal assistant by many law makers in the developing countries, most especially in Nigeria, are partisan. As such, utilization of scientific evidence from these staff would most likely be affected by value, experience, philosophical understandings and level of education of the lawmakers, as well as their political leanings. On the basis of this assumption, we investigated factors that might impact the use of scientific information from such staff.
The analysis of the socio-demographics of law makers revealed that both the national and state assemblies are male-dominated. In terms of age, majority of the legislators are adult with age ranging between 40 and 49 years. We also found out that most of the lawmakers are graduates with most of them having background in social sciences. Further analysis showed that while majority of the lawmakers have spent between 4 and 8 years in the legislative houses, only about 16% spent more than four years in a particular S&T-related committee. This shows a high level of turnover in membership of the legislature. Also, while majority of the law makers claimed to be aware of the key relevant scientific information applicable to their legislative functions in S&T, our results show otherwise. However, when it comes to the formulation of policies, most of the law makers utilized expert opinion as their major source of scientific information. This result confirms our earlier assumption that most legislators depend on the advice from political experts, consultants, partisan legislative staff, personal assistants and political advisers (categorized here as expert opinion) for scientific information for lawmaking. On the obstacles to accessing scientific information, insufficient information on S&T challenges, inaccessibility of information and uncertainty of the integrity of the source of information were the major inhibitors. The analysis of the factors that impact the use of scientific information from the experts reveals that number of years spent in the legislative houses, level of education of the lawmakers as well as years of experience as committee members are important. These results have a lot of implications for lawmaking in Nigeria. On the basis of the empirical findings emerging from our study, we offer the following propositions on how to entrench effective access to and utilization of scientific information for lawmaking in Nigeria:
Despite the fact that majority of the legislators claimed to be aware of the relevant key scientific information, their utilization of these scientific knowledge is very low. This necessitates the need to build the capacity of the law makers on how to access and utilize relevant scientific information for policymaking in Nigeria; Since one of the major sources of scientific information for the policy makers is from partisan experts, it becomes necessary therefore that the capacity of both the lawmakers and their political advisers, including personal assistants and other legislative staff should be enhanced; In terms of the challenges to access scientific information and integrity of sources of information, lawmakers may want to engage the expertise of non-partisan and reputable consultants in accessing relevant scientific information. Conscious efforts should be made in the electoral process to elect educated citizens as legislators in Nigeria while those with a lot of experience should mentor young ones in the art of lawmaking, especially in relating to S&T issues.
